TITLE 

Background of the Invention 
1 .Field of the invention: 

2. Description of the Prior art: 

y ^^a-z^ggtSl £ fc: J: 9 % ^ >-t°^ — %mm-tZ> - £ ^tr 

btlXV^o ^^y.^v/a-^i LT(i, 2 5 6M h SDRAM 

(Synchronous Dynamic Random Access Memory) & 8 MM '^Z 2 5 6MA^f r- CD 
D I MM (Dual Inline Memory Module) 3£ V^ktbT 5 0 2 5 6 M fcf 

5/ h S D RAM F U*fl fS^llA 0 — A 1 2 CO 1 3fl§t£tf bfrlXiS *) % 
7K1/^ (Row Address) <D\t^Wk \ 3**5^^7 KW^ (Column Address) <£> 

1 2 C7)T KWXff -^A^ StL5 <t , iSDRAM© 2 5 6Mt> h^ffi^tdo 

#n^2p 9-128511 ^'Amzm^ztitiT ? 
fi^-^r ^-r-^^^stujL, ^ * y # — Fizmmznx 

$ bf::, #BB 2001-266098 -^^Id £ fritz I C*-Kfe*P?)^ 
TV^5 0 r <7> I — Kfc, LED^rtl LT*3 <9 s #^2001-2660 9 

8^An(om^o o 3 9 icmmztiz a 51c ha6fi^br^-fe^s*^*> 
5^ *ja^, y-h\ xw:^<y 7r>r*ifo»if^^*g^$^5«i-, # 
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4#F^¥ 9-128511 -f^^g^tt^ 2001-266098 %<km^T&^tS 

^■^©fcv^ ^ y I K^o^Trt/g^tLfc^jgft:^ ^ y T^gJ,^ 

Summary of the Invention 

-c, ±mm:^m^-tes ±m¥m>&**v^<oT?^x<DnMmzMi&Lx*:}i*: 
timtfbti, ±mm^\£\$&n, ±mT^±7,<DmM^M^Lft±mm^m^-^x 
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±IE^^^^^LED (Light Emitting Diode) 3t S 3? <£> «fc 5 IB 3fc 
Z^ktf^mtteZo tf*>A^ ±IK*if^LCD (Liquid Crystal Display) ^ 

±m¥^fc?<- DRAMAS RAMt^of;RAM^it5i. t J&ST? ; £ 

<5 o 

tbfcSt^#t nraifc*MMM * y ^<D7 ? ± xvtSL&m^m^-izxmTF-r z * * 
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r©J; /Wc0M&3*l5* p Ms 

mzmffc £ ft 5 W"C% T * i? * <£>gl« £ $ h icffig-f 5 - £ # s "TfiE t * 5 = 

o JH & Sfr I c: BS ft < id f£ $ -fr 5 r t it x # 5 . 

fc*5s #£iJi3£«f£-r5#«lE|&&f:l:, 7p^7 77M1t/^^ (pld. 
Programmable Logic Device) t-i^H^.^ft^ti^^'a^ftSo 

Brief deskcription of the Drawings 

i2i i tt. Tf-t^Mm^ti/*.— ;\'<Dt>\-m&^'f^Emmx&z> 0 
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EI 2 H 2 5 6Mtf y V S U R AM CDlffi^ km^\^mm& tl Z it ^^m^Z 
i3lt P Ctf$H&-tZ>{a READL_WRITH<|^ *5 ± t>\ CMD_ 

HI 5 H ^-y-COSj^^-f V^^-^'t'^l' ^ -V- ht*fc5o 

EI 6 51 x — — /;H 1 £^-ri3-e&>5 0 

HI 7 H Fx^-^0|H]i^«^^^^-[H]3g|l]-efe5o 

eoh t ?^**vi/?<Dmmn&*:^'tmffim'zihz> a 

Hll 1(1 ft?|^ffl^-jHlH]S§0|H]Sg1ll)*^^i-[HlS§|2l-t:fc5o 

EI 1 2 H ftfl^ffl^-^IlHlSSOil)^^^ ^ >^$r^-T^-f ^ — b-CfcSo 

lull mMm\^^^xm^m^^\m^<DWi^^4 ^^y^^-t^^f ^>-^^ 

El 1 4fl LEDf^-yti^ffi L^^ffi^^^i /i^b^SlHlSStll^^^i-lHl 
&gE|-T?fc5 0 

11511 LED^3-^i*^ii^.^^ffl^^^<b^b^5lH]Sg+ll^^*-riHl 
Hll 7fl fa- #"D E R 0 ~D E R 7 GD^iE^ — ^r^^EI 5 0 

lai 8d s^m u^^ffl^L e Df ycom^— y^%^-rmx°hz> 0 

ffi ^ £ ^ -T HI El t? 5 „ 
Description of the Preffered embodiments 
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(2) v ^v~~^mm^mn<Dmf$<Dtrm, vtm ■. 

( 3 ) ^tmm : 

(i) * ^ y ^^^.—^mm^mw:(Dmf^(DWtm ■. 

=u—)V l o O^HSr, 3 ^tf a. — ^*H©-7f- K 9 0 i ^ * !) ^E-v 5 ^— 

1 StW2 5 6 Mb' y h SDRAM # nmte^mfo* * 9 ) 8 3 # 

^tfe^tLTV^ <t i: t> EEPROM84^t^i^Tl^ 0 £7t, S« 8 

l OTIWI: W\ EffilJUJ <t WffilftJ <b ^ 9 2 t° >- <t £ *l fci 8 4fyD I mm 
tt*i<£>^ ^ y ^ ^-^^iST- 8 2^M$ntv^o i^^^y-e^^-^8 

o{i, h ^/i^-yt^nyifiL-^ (pc) m<Dms$* * v k-c 

fc^ffcri^^ (^ny h) 9 1 2 ^ifALT^in^rigT'fcSo ^f*^ 

^^9 1 fi, <ffi^8 2c7)IBE{C^tJ^L-C 1 8 4Mf5r^ffi^£^J&Ufc#Lffl<£> 
^T'fo 9 , ^^^^tbfc 18 4 t?^<7>D I MM^^i^^t^ £*T,T 
V^6 0 ^ ^ U *ri?=L — /V8 0 &±jjfatb^*? ? 9 1 (C#A^5 -^if— # — 
K 9 0 (c^LTPI§SiS(-^ l 9 tttfS r x * * h ^/iPCHiifS 

*7^tXt*^^^-/H Ott, T^^^^P 2 0 <b , iB^r^r — 7^3 0 <t . 
^^^.-y hgp4 0 ir^ffixTV^So T^7°^gP2 O-ett, >" M«2 1 
g^ffi^- 2 2tfMf&£tl, 2 3^^l9^(tb^. — 7^3 OflSg* 

mztix^\ tm^tLxv^s <t ^ 7 TiHis§*^-r5 K7^^ i c 2 4 a* 

H^£tbTV^ 0 ^^2 2(3, IEffifIJ<t 9 2't"y^ £*bfcl 8 

4 fyD I MMft*£<DSS;^-<h ^^,,^^8 2 ilBj^^t^ffi 

^-<t ^tLTV^o 2 3ti, ^ft:^^ 9 l tmM^t^ti, MfaitZ 

titi 18 4 t-y©D i MMzmm^m^hZo mm 2 1 \^tz. 2 2 o# 



T^y^g(?2 0 *±.1jfrh*Vf^*? 9 9 1 (-#Ai-5<b, -v^— K9 0 

— JS8 3 1 1 *L, fiH^3 2*«*^ci=.y b£|54 Ot^^£;ftT^ 

^^j. - 5, b*|3 4 0 j/ b 4 0 a ^12^ L * V ^1^^^^ $ § 

i <b fcfc:^ U ,K£>^a|fls:^ ^ y 8 3 ^©7 * -t?;^#l£^^i-5fc#> 

OUfccDLED (^^^^) 5 1, 5 2^ig^ixTV^ 0 «i©LED5 1, 

0 tz)sb<D 8m<vmz>-m i^m^m l e d 5 1 ^mfc^^v s 3-><d»#ja^o 
mmzttm^ zm^zn o frfr<D 8 m<D^% R^m^m led 5 2 

^yi^dE^ttttfenS «fc ? l:*otv^, 

#3891 0>^IH& fit , WkTF^-y hi®4 o iciK^^tbfclHlK^ K7>f^ I C 2 
4 £ ^ii^-cv^5 r <b fcfeSo -t LT, ##=1** * 9 l fcL&ffciS^- 2 2 fls&fclE 
* 2 3 tc:^ * y ^v 1 ^— ^g^BB^F- 8 2 tfi&WL&frizb 

r ^ ir ^^^^v^—a- i o & t <r>& b \z=t i/ tv- b * y ^e- 
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HI 2 (4, 2 s<> ? L-f' * ^ V — /W£^3£&ix5 2 5 6 M tf y 

h SDRAM (^i^^^eiJ) otiii+kmiGrt-lz.&l&Zfr&fe L 
Tl^-5 0 ft*5. SDRAMrt«^MBlt5ttt(uSDRAM^|:fatI 

RSDRAMIt El^ 1)5:1^7^ X-^^c^tbTa/E^W^^^^ * o y 
fit^C LK, ir Mf# (C S O^fcttC SI), * n y ^ ^ — Zf^is^r 
(CKEOtfcliCKEl), iTTF^^IIfRAS, ?IJ7 KU^fltCAS, 
W* — ://Wg-i§-WE, TKW^fff A0~A1 2, LJteVitaiT KV^ 

^{f^BAO, BAl^A^L, X — ^ff-^- (ISI-ettD 0 ~D 7) ZAttilTf 
5o RAS (Row Address Strobe) fl^liSDRAMtjitLtffT KV^^-^-xS 
^ 5 >-^$r{5x.5ff -^^Ee* LT*5 19 , CAS (Column Address Strobe) {f^ 
liS DRAM(c>tLT?i]7 K 1/ * Sr 5 * << % is 7 x. 5 If MM t X v ^ 

^ y ^©##i&2*tf pTj&s L (D— ), ##ii^^PT*SH (W) ^SjlTV^. 

c LKft * y ^--s^ — /u^m^-r^ t t CSO, CS1, 

CKEO, C K E 1 , RAS, CAS, WE, A 0 ~ A 1 2 , BAO, BAlff 

#^&4ei&u c LKm^mmznTm^mzmm-tZo pen 6 4 

li©f-^ftfD 0 ~D 6 3 £C LKff 5 y^C^MttflHi 

if btU, ^ * y *S?3L— /Utp(D# S DRAMC 8 *fofi $ tbT V ^ 0 

C S 0 , C S 1 ft -^-(4, 7^t7f5/^^ ^jl^-TS^^^ir Mf# (-fc 
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&ti±&Wiim<Di5-%-x*&>z> 0 sdramii, c s ofg-^-*/cf±c s im%&c s 

-f-ST^ir^^BTIgi /iot^So CKE1, CKE 2{ft(±, C L Kit %Xti 
<D&%}ft1&&ll. m$]ftMfr L(DlEmm<Dm ^"CfeSo CSO, CKEOfffS 
BANKltM^^x^ CS1, CKEHItl±BANK2lwM$^ 
im^^M BANK 1, 2 JdPi(&$tL"CV^5 0 

C LKff -^-^IrI^ LXS DRAM^©7^ t^^rfr 9 <h <t SDRAM {CO 

^ti^^i^itcso, c s i m^-zpcfrbAti-t&t, mmpcfrbA 

t>£frZ&%j&fy<Dn&&m^WEm^<nftM\ZMJ&-i-Z>T?-t*&S D R AM 
m 3 fi N JiffiS DR AMtd^LTT^ir^^ff 9 f'fet-P C^^fife-r^m -^<D 

l rt©SDRAM*>?)f-^l:a*atil^ ^^?y^tioj:5l^ 

C LKfS#(D5r*>_h^ «5 B#j£ (L-*H) X' C S 0 is L , RASff-^H, C 
ASlsf^rL, WEfi-i-SrH- (*#ii^«.^pr) tt5 0 Pl^y^ 1 l^©S DRA 
MCI 7 s "— * C L K ft 3: *> -h7& s 9Nf^-CC S Off -§-&L, R 

ASif-^-^H, CASftf^L, WEff^-^L (*#iA^rF^) 
2rtOSDRAM|CJtLT7^t^t5i^l±, C S 0 If ^<D{Xt> *) \Z. C S 1 

ft-5§-£L i-rs (^-r^v^ts, t4) 0 

$rnxi^^3-;nou, JrfSCLK, CSO. CS1, RAS, c 

as, wEft-^-^^ijffl lt, T?i:x<Dmm&i\zT*±x<Dm8£fctti&'fzm7ik 
(2) ^ y ^^^.-^mm^mm^mmmrm, \tm ■. 

2 OT'li, ^^SS^-2 2 ^ITP C^^CSO, CS1, RAS, CAS. W 
E, CLK<t^^A^LTK7-f/MC©#/^77y-Mi:i#, flr-^^r — ^ 
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5 £ <t 355 Bj-fg <t iiSf2 2[illH7^>Vcc, il7-f^GNDHt 

^^^ix-Cjof?, P C ^ ^ © ii,l/± K 7 ^ I C 5 i i t , fi-5§- 

E D K&-ftmWi-tZ>fcfr(Dm ^r^m ^rtr— ^/l^fSitlT 5 & <^ CO 

^^^l- 5/ bg(5 4 0 7°y ^ Mt±l^ ~oc7)7°d ^^v/yw^ar^ 

^PLDl, PLD2. 1^1^11^4 1, $#&^-il^ffl^^£fS4 
2^^^$Jxxv^5 0 PLD1, P L D 2 {^f4 % #!] Altera %±<D EPM7032 <D 

«t 5 * MAX7000 y — xco p l d Srffl^sr <t ^-e# 5„ 3f^7^-— ^ 3/ h<D 

/n— K^:ETfEj£#fg£r&9 r. <t»£«fc 9 , PLD1, P L D 2 ft ld#«|E]& 6 1 
-63, 7 1 ~ 7 3 £t£fgLTV^ 0 

0 5fi, fr isV- 6 1 cDibf^^^ ^ 1/?%^ L-CV^5 0 |H6fi N v— tr^S-Vr 

6 1 {cigi-j-btbfc 1 6 \fy t&mm 5; >^<t 
fcf-^r-7'^T 1 ir*Ltv^ 0 v"--7yf6 Hi, ^*y*^a-/v8 0 

{-#t^$tb-5 C LKfl^ (Mili2 0 0MHz) U READL WR I 

THm^§-£4£J& LT3vyKf3-^62HEDf^^7 2, 7 3 CMLt 

m?) l> ^ii©MA s Kft .tu^na^c l Rft urn^* 

■7>-^6 3I^UUJ*U ^tl©LEDCLKff^^4^LT^Ji[HS§7 1 
HEDf3-y7 2, 7 3 t-2t ltffl*t5 0 ~ ~ t?, READ L WR I T 

V-y- 6 1 ^^tt^tLfcTJ t7 is? ft, C L Kfs-^-c7)i£*>_b^ V) ^^Jl" 5 

t ifo*>?y hTy^u 1 eitjBc-C ffff" cd&i;l" 0000" tis 
«t9l-*otv>5, 40SB^S<o" 0000" tff± % ^-<7yt6i(i, t — -?j>v 

T 1 lu^oT, MA S Kff-^ffi7j£ L, L E D C L Kfs ^"tH^ £ H , C L R{f # 
ttJTJ&H, READL_WR I THffif (tl^^LCtS. ^yt6 1 
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L EDC LKff -*§-£" 0 0 0 1" T'LH LT" 0 0 0 2" t'HH U CLR 
0 0 0 2" t? L LT" 0 0 0 3" "CHd L N MA S K ft -*§•£" 000 
3 " T'Hl: LT" 8 0 0 0" tLCL, READ L_WR I T Him^rZ:" 800 
0" -CHt'U LEDCLKftr 8 0 0 1" TLiaT" 8 0 0 2" "CHlr 
L, CLRff -*§-&" 8 0 0 2" "CLiaX" 8 0 0 3" T'HUL, MASKftf 
£" 8 0 0 3" -CHl^f 5o 
i^T, XV^ffr" 0 0 0 0" {iMSir, J^JicDv'— ^^^^-To 
ft jo, # <} (D^i-ktiLt' V ^^©t$READL_WR I T Hff "^(-l - 5 

£k±.{^Jz <9 „ READ L_WR I T Hjf ^<D&M [±" 8 0 0 0" hfe (W 

X« 1 6 4 u sec \Z L <t H t <Dffl-?$) V Wt> <0 , MA S KfffliREADL 
_WR I THff ?r<Dm K) Wt> >9 fl#,6/^fb" 3 " # >> V b L t ft V . LED 

C L K{f -S-ttMA S Kis LW^ltMA S Kff 1" ^VhiSiftT 

" 1" *^yf^-©^Lir^^ C L Rfl^ftMA S Ktf ^ L©tlt LED 
CLK{f#^b" 1" MtL-C" 1" ^^F^©^Li*5 0 

SDRAM^©7^tx©@t^*")ybt5»jrBl(i. maskII^ 

^fc, READL_WRI THff^-lt C L Kff^-^^iSl L T _hfB0f ^(C 

3-7^ Kr3- ^6 2 fi, ^i^-MeliEg6 2 a~e^IiTV^ 0 |U =i ^ ^ 
Krn-^ 6 2 ft, ^ ^- V ^■■^3.-/^8 0 t»^5C SO, CSL RAS, 
CAS.WEfff ^A^t5i <t tt±EREADL_WR I T H ft £: A ^ U 
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Z. IT\ CMD_E Nff fiSHt45 t S DRAM^«7^t^©iS^^ r> ^ 

C S Off-5§-£ C S 1 ff#<t ft, R|g$tttORy-h62a 1 b^AJl^tl, 
Pn#<Z)gftafP^Ste$ixT-?:ix-€ftLANDy— F62c,d ^>Ff LTttS^)$tL5„ 
-f-ftfc>^ 2 ©V^i*ix^s5SaWSttTV^ixliC s o N c s iff-5§-»v> 

-fix 75^5 l t ft 0 , r ©I^CliORy- h 6 2 a , b fi <t t L <£> C S ft 

ai^tSo — 2 <Dmxt hmtK£tix\,^£rttittc s o x csi 

ft-^-W^^^HtftO, ;©Ul;ttORy- b 6 2 a , b fi £ h \Z. H CO C S ff 

El 8 fi, JifB^^^ Ff3-^6 2 ^CMD_ENfff Sr4^t5 <t # COA^ 
fIJtDCS, RAS, CAS. WE. R E A D L _W R I T Hff % t ttijjiM <D C M 
D_ENff tO^i^lf-//Ha>)/TLt^5 0 ft*5," X" 
<5f <£> J: o ft:t£fi|-C t> =fc ^ <h ^/tLT^So »Tt, l^«-C*>3. lai^i" <fc 5 
fc, CSif^H (^S^flg) <Z>#-g\ RASl^LOi^ *fcj±, CA 
Sff ^^H<Dm^, CMD_EN|ff «Li*5 0 * fc, CSflf^L, RAS 
ff-^-^H. ^O. C A Sff -5§-/5»5L.CD4i-^ W E ft 4§- t R E A D L_W R I T Hff 

-efctt(4*CMD_ENff -^-fiL £ ft-5 0 

£*±£>«fdcKl.fc 9 . HI 3 \C7jki~ £ 0 \Z y C S Off #*-^fiC S 1 if ^ l, R 
A Sff -^h, J&»^ C A Sff L(D^-g\ R E A D L_WR I T Hff L 
/$>oWEff f ^H-efctLli*CMD_E Nff -£H3H t ft 9 , R E AD L_WR I T 
Hff #aSHa»OWEfg-g-3&5 L-C*>*Lfif CMD_E Nff ^-fiH <t ft5 Q 

5 0 7^ ir^^7 r> V* 6 3 f±, 1 0 fcf y h # $ 1/ ? 6 3 a <b A N D h 6 3 b 
^fi^-CV>So iRlT^ir^.* 6 3 fi, ^^^a-;U8 0l:iS^5 

CLKff-^-, is — >T^^r 6 1 ^b(7)MA S Kff £ C L Rff =i -W K-^'rn — 
^6 2^bOCMD_ENj|f^A^ U lO^yb©*!?^ bff#CMD_D 
0 ~9ff LTLED:r^ — ^7 2, 7 3taLTffl*f5. ^ r T\ C 
MD.DOflt^tTffi^Jx h^ff 9 , CMD_D 9 ff ft Jnfifc tfy b 
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CMD_ENf|f ^MAS K jf % t fi A N D h 6 3 b \CAtl£frl, M^CO 
H^CNTENBff i JttT* 6 3 a ^ £ *L 5 0 

J&'*3 % # 6 3 a fcfi, =fl* ©Effltt^* ^ >^ I C^^7 <}>?m& : &ffl 

El l o fi N ±f5T^irx# ^y^63 ^cmd_d o ~ 9it t % 

COAt>M<DCMU_E N, MASK, CLR. C L Kff <t ttj^ffijj CO C M D_D 

o ~ 9ff -^-^o^^^aig^ — y^\zx D^L-cv^o HH^i-J: 5 CLR 

i4 5, CLRflf^H ( y -fe ?/ h*7W;M), CMD_EN|ff^ H , MAS 

Kflf^H (-^ ^ ? * 7 .-Qtb V , C LKft-f§-tf 5 :fr*>±aSofcS§-a\ 

# ^y^i40lci5J: 5 & o T V» 5 # % * * * (D JL RB & j® «£ 9 tMA 

S Kfs^--C^$tL5Bf^^P H ^^^L-CV^5 0 CLRff-^-^H, t^o, CMD_ 
E Njf -^-^fcfiMA S Kfg-^J&S LOi^, lOt'^A ^^fi*^ h it 

READL_WRITH|f^H (## ■> ^ h ftllft) -C&54§-3\ CM 

D_EN^iSHt/i50ttC S OfS^fcttC S lfl^L (il#U£10 
MASKfWH ("77^t7ti) t'fcSM^ft'fcot, WEfff^L 
(•^ii^UFPT) CO^-a-O^-T'fcS,, ^COm&K, RASft^-^H, CASff-8" 

0 CMSixS C LKft4§-j&S3:*>_kaSofc. t £ x lOlfyM!)^^^], 

TyT'Sjxa, c l Kit #*«a:*,Jiasofc*iimc c s om^itnc s 

— ^ N READ L_WR I THfg-J§-j&* L (Sc^ffi L# ? > b^jg) -Cfo5i§£% 



- 14 - 



CMD_ENff -^-^HlC^S^ttC S om^-^tziiC S Hf-i§-^L (iliRtKI!) 

j&*h (»#&^^) o^-a-^>^--efcs 0 r^m-a-i-, rasH^h, cas 

J^±t&BJ! Lfc J: 5 {-> T^irX^7 r>>-^ 6 3(i, RE ADL_WR I THflf 
1 Otfy F^^y^CT^^yM, R E AD L_WR I THff 
1 0 bf s/ h# >> ^l^T;*; h-TSc ;£T^i?*# £ ^ 6 3 fi, 

Hlltt, fi?l^ffi^MllHlSg 7 1 omsgl»j&£^ Lt^5o #PKtffl^JSlHlK7 1 
(J, T-7!) yfyxi y~f (T— FF) 7 1 a ~ d, OR^ h71e £f?;LT 
V^5o f5]fi?l&ffl#JSI[Hl8§ 7 1 f4 % -y-^yf6 1i^©LEDCLKf|^A^ 

PfSfMLTLEDf3-^7 2, 7 3 Itttl^t 5 e 

13 1 2 (d^-t-i 5 FF71a~FF71df*4fc*5/ b<Z)^7 i LTffl 

V^tl, LEDCLKfff^i^i^ofc^lu^^yhT^yL, 1 6 3£& 
"C" F" cD£ #|:LEDCLKff-§-^4t,J;^5 £ - 0" |IR5 0 F F 7 1 a ~ 
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F F 7 1 d <7)#Q(U^«, OR^- b 7 1 e \^At)£tl. I^SfB^KEE Pis^ 

«±(cj;d, nmm^m^ i i n.. clkIsM^ltreadl_wr 
<d m fax m * m -rm £ £ & -r z> . 

fc*S, T-F F©t^»HT t> Mfc^^S^ t IUoT, KE E Pfl 

r r-C\ HI 1 3 (C^-T J; ? tC N K E E Pff L-efe5WFBl^^< ULED 
^^&5^<< iigm&l^ o \z LTJLfcB £-fr5fc#>{;i. O R *f — h 

7 1 e /5^tti^$il5ll^KEE P _H{?-5§- t LX> SiKEE P_H\t^t 
C LRifi ^BIJOOR^— M-A^ U ^f©gSl|P^KEE Pfa^ LTt> 

J: i\ 

^fc,_hfBKE E P_Hjt^"<b LEDCLKlff i^Sij©OR^'- H-A^ U 
f^#<^f^Sfn^KE E Pit^t LXt)iV\ 

#*5. Hf l^ffi^^Iellig 7 1 tcti, ®*<Dfllffllft&# ^ I C^^7 v^HJSg 

^t>y^|CA^t5i, 4 \fv b©W^©il^$rKEEP|f^fcttKEEP 

01 4ii, 8 m<Dm^m u^^ffl ledsi ^^Tixiji-rs 

2£ N |^LED5 l^tf5i^tUt^fflI^4 1 ^b^SlHlSgtllj3jc^ 
*LTV>5 0 Ell5{i, 8i©f^ii^^fflLED5 2^,Sj:Ti»t5LED 
T3-/72i, |W)L ED 5 2 5 # # iA^^ffl g^SP 4 2 t, 2» & 5 

IHS§f?f/&£^LT^5o &:*5 % jS]^^^4 1, 4 2 f±|Sl D#tj5£<h ^Jxtfe V N L 
ED^=» — ^7 3 liNOT^- h 7 3 a ^SJStt btltR E AD L_WR I THff 
^^SteLTftfflf5^l:liV^i^LEDT3-^ 7 2, 7 3 f4P Cptfc <h £*L 

HI 16 ^ti^i-J: 9 [C, i^ttj Lit^ffl L ED 5 1 fiSTfi^^^±fi(-rS]/5^ 
oTDR 0~DR 7 /^IStf fb*K f tii^^LED 5 2 fi^Tfc/^ib ^-h{4 
!u|^]^otDW0~DW7^iltbttX^5. fit, T ^ ir * tf>S31E'J \ZL T V 
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Sc^ttS L^^ffl^^g(5 4 1 -Cti, LEDf 3 — ^ 7 2 /i^©R L ED 0 ~ 7if 
-*§- (^f^S) ££-DR 0~7O#y- KftiJlcA^-TS i 5WoT^5 0 #DR 
0-7O7;- Kfl"]£Sj!l7-f >-V c c t commit, ^tl^ft? )\>T v?mKK 
W0~RW7^fiJilX^5. t£oT, ^^l©RLED0~7f|f^LT^ 
5 <t £ ^*J-J£i" 5 D R 0 ~ 7 ^&*T U H-C$)5 <t t >Pffi>"3~ SDR 0 ~ 7 fi?B 
*T^fli<!:^5 0 Sfc, 2 T*k, |ilORLED0~7 

m-^-^L^feS <h ^iiSt^-fSDR 0 ~ 7 ^,£*mfil<t & 19 % H-efc5 £ # 
)5t5DR0 ~ 7 fi^ft- LT^^V^li: 

LEDf3-y7 2li, =§-3g3t^-r tf— KD R 0 ~ 7 {->ct/£ LT, x^ — ^D 
ER0~DER7, y-hBKGR10~l 7, GR20~27, GR30~3 
7, GR40~47, 7 U d y/F F R 0 ~F F R 7 £ffix.TV^ 0 [rI L 

ED ^=1 — ^7 2fi, frls^r 6 H^WREAD L_WR I THff ^ £ L E 

D C L Km^-SrA^) U T*ir*;&?^*6 3 ^f>©CMD_D 0 ~ 9 {f f 

<b <b ftfl&ffl^-JUlHlSg 7 1A^©KEE Plaf^A^ U Jbidi L/c^ 

$fcm<DR L E D 0 ~ 7 ff LT^gtf 4 1 I^LtfflAtSo -tU- <fc <0 , 

S DR AM^fc tf>^'— ^gc^tfS L£ 9 T ?-tX(DmM^Mfc L fc^sSt-?- (C T 

#f^-^D ER0~DER7(i, _hlE 1 0 bf y h D V > * <£>fit t *f tb"T 5 
^OWfjtm 0 ~m 7 £fElt Lfc^ ^ V £{f;LT^<5 0 m0~m7(l 1 

OM^CX* 0^mO<ml< - • - <m7^1022 <£>g|£<t LX^5 0 #7* =« — 

^DER0~DER7li, CMD D 0 ~ 9 ia^r&AJj I, ^ U\t £ 5 

# ? ^ Hfi^lHffim 0 ~m 7 <b £*j-J:b U h H** Hi Mm 0 ~ m 7^9 

t>A#V^^-a'^iH(Dl;b^f-§-^^tfi5cLTOR^— FGR3 0~3 7 M 2t L T fctl 
U ilra 0 ~m 7 ^ T^l^t H©ltlSff f L t O R ^- h G R 3 0~ 

3 7 \ZM LttiJ^tS, tf5A/, * > b-fit^Wfit^-h^^^^HOtb^ff 
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HI 1 7 f±, ±!Ex= — ¥T> E R 0 ~D E R 7 j&SJfctfcfg-^ (D E R 0 ~D E R 7 
tt5) &tilt)-fZ) t #OA^II©CMD_Dfs ft'i^iiS* btt (CM 

D_Dit§) tm^ay^Jt^m-^DER o~der 7 t(omn&mm'T-y^ 

\C X 9 ^ LTV^, m^^-f <£ 5 CMD_D^mOc7> < b£tdf:££T<7>tbig${f 

-^•D E R 0 ~D ER7^L<b^<9. mO < CMD D ^ m 1 (75 t # ^ttSTfiO 

Jfctfcff #D E R 0 O^^Ht & «? „ m 1 < CMD_D 2©i# lCf4Tffi*»fe 
JlKctb^lf -^-D E R 0 , DER 1 flSHirfcO, UTmm^^X. m7<CMD_ 
D<7}£ # ^f4*Ttfc^bffc-hfifc*-C^-C©tt«^-^-D ER0~DER7^ ! Hi/i 

FFR0~FFR7li, KEE P ff -5§-CD A73 L T? 5 t # ^Qffi^S- L (d U 
"t y ftS^irtCREAD L_WR I THff^COA^^Ht'fcS i^O^LE 
DCLKW4*,±iS5tOR^- h G R 3 0 ~ 3 7 b©ffl*t)cl^^t 

s^fetta-ttttitEttt d-7 y y^y o j/y-cfcs. LEDCL Kff -*j5SSE*>_Lj&S 

b*ttiXfiQm^»T?fc5RLED0~7fi-g-<7>*ftlgfi«lt$tL5 U READL 
_WR I THftf O^i^L-efeoTtQffl^O^ili^^nSo 0»J X tf 
TEXAS INSTRUMENTS %t<D SN74107 CD J; 0 d^f&JgCDC L RAAiSf ^ttS 

j-K-7y 5 '7"7D yzf&mm-rzm&. c l raaswh-c&otj ^^f- 

<h K$5^<t^<t tl^L©i#I^Qsffi : F^?>©ai7J^^tilt57 y y^7n y 
^t?fetbfi % CLRA^^I^KEEPfff^A^L, ^ny^A^jSK^t-LE 
D C LKfff-!§-£A7J RE AD L_WR I T Hff -5§-£r Kgf |uA7jf5 tit) 
ORy- FGR 3 0~3 7^?)©tti^i:READL_WR I T H ff %r t <D $fc 

P LD©^- K>7 =1 TWi§-efeKl!-r 5#-a-. if X^fflV^TFFRO — FFR7 

-T/«C*3*>x FFR0~FFR7(t K E E P ff-5§-<£> A7J 2» s L T? *> 5 Q ffi 
JjX*hZ> R L E D 0 ~ 7 & L tC-f-So IDFFR0~FFR7fi > KEEPfl^© 
A77^H-t?fo5^-^, READ L_WR I T Hff -^-(O A7J fl*H "Cfc 5 <t # L E 
DC LKWL-»Hife5 tDA^ffeSOR^- h G R 3 0 ~ 3 7 tU7jS:7 
y ^ U R E AD L_WR I T Hff -8"£> A7J # s LT*fc5 i: #tliL EDC LKlfi 
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^rifi L^H t ^oTt)Qtlj^)T'fc5R L E D 0 ~ 7 (DVtM&i&lfti- 5 . 

FFRO — FFR7 b <£> Q ft ^ fi . £il©R LED0—RLED7 ff t 
JJlt^NOT^- bGR40~GR47 {-A^ £*K R(Bte #J&« t^l© R L 
EDO~RLED 7\t^t $tlTDR 0~7©*y- KIHfc A^J £ *b3o 

is—trl/y-Q 1 jj^OREAD L_WR I T Hff-PH2R$S $ A N D tf— 

h G R 1 0 ~ 1 7 |:A^ iifcli, #FFRO~FFR 7 ©Qtti^d^© 

ll^-ANDy — hGR10~17 KlA^ READ L_WR I THff -^<D 

%.mm^t&F F R 0 ~F F R 7 (DQltitl t(Dmmm&&ORtf— hGR 3 0 ~ 
3 7 t^A^J £*b5 0 §FFRO — FFR 7©Qffl^)"Cfc5RLED0~RLED 
7^t# fi, 9JO#ANDy-hGR20~2 7l^tA*$il5, ^A 

N D *f — hGR20~27|Clt ftfBiUB #J^ls]Sg 7 1 ^f>©KEEPftf fcA^ 

±fti!i^2#a©AND^-.hFFR6luli > IEil©RLED6i: 

OM©^lt^OR^-fGR3 6CA^$tl5o m^&^Bg-LTV^/^ ± 
f£a>£> 3f|OANDy- h F F R 5 Mfi, E^lOR LED 5 tKEE Pff # 
©tfU <fc 9 _hf££ 45M1©R L E D 6 ~R L ED 7 ft A^ £*L, ^tl «b 
O-ft-i-^^a^^OR^— FGR36 l-A^ $tl5o JWT. PI#-efc5o ftot, 
tTt^ANDy- hFFRO Mfi, E^1©R LEDOtKEE P ff -$§-<Dftfl N 
i D±iS[t65ft»l<DRLED 1 ~RLED7|f^t)A^^ix> rfl?)©||f 
©ili^OR^*- hGR 3 OiCA^J^tLSo 

#f 3- ^D E R 0 ~ D E R 7 CD ft ff % t „ #AND^- h GR 1 0 ~ 1 7 
<Dffi7jff . #AND^-fGR 2 0-2 7®dJMf ttt, #OR^hG 
R 3 0~ 3 7 MAA^tW r. tb^c^ff -§-0»3SftdS=S-F FR0~FFR 7 CD DA 
tit 

El 1 8 (4, _k|EL EDr^ — 7 2 ^IE!|g<£>R LED0~RLED7 ff 
4^t5it^A^i©READL_WR I TH, DERi s Iil©RLED 
i % KEEP. tll©R LED i , LEDCL K ff t ft fi ffl'J <£> R LED i ff 
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S^C©V>-ftL^-efo«9 > j i # 5 6 jy.T-efo5 <t i + 1 ~ 7 (DmWt<Di£rX& 
tLTV^o £fc. t^lOR L E D j ^(DMlzm Lfc" (L)" Ct, RLE 

dK-^-rj; 9 KEEPff^^L <&|&-g\ FFR0-FFR7 

m^izm<Dm^<Dvtm\zm&t£< QlUt>&L\<H-?><VX^ R L E D 0 ~ 7 ft 

Li/i5 0 ^(^^^, £Ttf>ic^tB Lm^m L EDfi^^T^filt 
J^T> KEEPff^HT'fcS^l^oV^^fSo 

READL_WRITHf|^L ffi L # !> V h #tfig) <DWi& \ FFRO 

~f fr 7 &k e e p m^z&\<^fc<&<Dm^<DWM\zmi&ts: < Qta^^^-r^ 

(DX\ LEDC LKff-§-^ L ^H<t^oTtQttJ^^fc5RLED0~7ff^-(D 
ti^^t5 0 ^rO^m, ^T(D^^-mL^^fflLED(D^*T^JIfi^^L^ 
V^ 0 /^*5, R E AD L_WR I T Hflf ii^ L ©l^C L E D C L Kfg^^i^l 
^5^^?y^'til m 5 ic^i-J; 0 ^MA S K{f -3-J&S L (-^x^fil) X?£>o 
TC LR{f-^^^-^-[t^5Bf ^-efoSfcfe, 7^t^* 6 3^bttSDR 

AMii^©f^ iA^CDlBl^^ y ir 5/ f £;ft-f ('01^1 $ixTV>5 0 FFR 
0 ~ F F R 7 ttD E R i ft %CO ftM £rf£f£-r 5 j&ga* ft V ^ 

£(.T\ READL_WRITHf|^H (« # iA^# ? > f tKfiO -C&54§-^ 
tCOV^-Clft0Ji-5 o &*5, READL_WR I TH(t^H©f^|;LEDCL 
Km-^friLh-kfcZ)? ^ >t?X*\-i, m 5 Kfjk-f X 0 IdMA S Kff L 
^t*il0 T'fooTC L Rff-^^AEibT^SB^^-efe-Sfc^, T ^ ir X # ? 6 
3 d»bf4 SDRAM^bOi^tti L^IU^C^ V ± y h £ ffi^J £ *LT 5 Q 

Ty-±X%Vl<'?<DXp> MSc^>&< XDERi ft -5§- H/^ L "C £> "9 , fr 
jEilORLEDilffrotlU (^fl-^ffi) X^^>m^, AND *f h 
GR10~17, GR 2 0-2 7Wttl7Jtttt)tLtfc5fcft, i!)±f)itfe5 
tll©RLED j m^-Ot»tfi|^^^^< ORf - h G R 3 0 ~ 3 7<DttS^)fiL 
<t&5 0 ^(7)^-^. LEDCLK{ff^i*,±^5^ v F F R 0 ~ F F R 7 fi L 
©DA^^7 7ft5«X% Qffl^Xfc5RLED0~7fff©^ll4L (ff^^T 

7n^*7^^©*7yhMttDER iM©tli5 5 H(u*§i, IE 
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il©R LED i {|^ft»l©R LED j ©JfcflfcfcHifcfc < > ORy- FGR 
3 0~3 7©tli^ttHt*§ 0 :©fl LEDCLK|tf^i*,±^5^ N p 
FR0~FFR7 I4H©DA^^7 y 5 QttJ^3t?&5 R L E D 0 ~ 7 

m^r<DftMteH (£MVtM) t45, El 1 6 <D0y-Cfi, DR2, 4, 5 & * 4 ^ 

> y ti i - ti2 -e ?h d» e> ^*rtfefle ^ l t v > § & & £ n -c v ^ 5 0 

T?±X#$I'#<D1j$>' hfc^j^oXDER i ft Lt/iott, 
R L E D i m-^-tD^m^n-Ch V) , 7)>o, <t D-hfiTrfo-S^fmSCOR LED j fH 
fOttiJ^TH (mftftM) fctUi. AND^- h GR 2 0 ~ 2 7 Offi^H 
td&-5fc#>, ORy-FGR3 0~3 7©ta^liH©|J^i5 o &*5. 
©AND^- b GR 2 7 f4^f&S<£> R L ED j ft#^X^? £ *L& % jEfj&Jg 
©RLED i -^-OttS^fi^fmSOR L E D j ft ^tfHX'hZ) t L7c <b # (Dftffii 
kteZ> 0 Z<Dm&. LEDCLKft^4*>±^5^^ FFR0~FFR7f4H 
ODAA^7 yftSOt, QtH^-efcSR L E D 0~ 7 <D^^«H (j^tT^M) 
mt6(DfflX*n, i 9 _kfitf>DR 6 ~ 7 ^ijtTftiffeSDR 5 
fls^-f 5 v^tl2 — tl3 T\£:TOS^^£;lxTV^m^^£;ft-C^.5 0 

— ^ x D E R i it ^(DVtWitf L. R L E D i ft #C9^:fti^H-efc >9 , 7^0, j; 
•J ±fi[T?fc5ftii©R L E D j ff^-(75^fliOV>-f Jb^J&SL (^*T^^I) T*fc*L 
t±\ AND ■f' — f GR 1 0 ~ 1 7, GR20~27 (DtHttUt h l£ L l£ ft 5 /eft, 
ORy-bGR3 0~3 7Wffl*(iL|^f5, w<£>^-£\ LEDCLKlff 
<t . FFR0~FFR7(lL©DA*^7S/ft5©T% Qtti^-C 
fc5RLED0~7OftittL (i^T^H) i^itir 5 0 0 1 6 O0i|T?tt, J: «9 
_h{£GODR 5«\^l-efc5DR 3~4iJS*>f 5 tl2 -* tl3 -C&fTtfcflBfl* 

ft*5, T^-fe^©ig«*sa&IelOT *ir* Oft* T^ir^O 
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^£;frT LEDttv ^-f > til— » tl3 t'DR 3^?)DR 5 fd^ft: LTV 1 

5 r t ^^ixTV^. 

^©f, SDRAMA^©^|HL©ticiSl^)J;t5i/Tll, KEEPff 
(A? KM* 18) ll*5^>f^yn'!)t->b$^5. ^oT, [211 6 (DDR 

6 fi, KEEPf|fjSL|:4ofcl$^TSffttffil:45 0 rwi^l^ ¥8JfM 

(^^Pel^ SDR AMfr b (Dm&tti L <D\zl&L$: &m<DT ? -t XX 

^yn, Roseau wi&tr^ Y\,tz.mm^n^-r^>Wi(om^m^m^m 

^ ^ * K T IS m S D R A M Id 2t "T 5 y$ ^ m 9i <D T 9 ± X <D M ft I - M j£ T 5 3t 

mi 9 fix lgLEDf3-^7 3#EHl©WLED0~WLED7f|^^ 
4fi!ct5i#©A^l©READL_WR I TH, DEWi. Eil©WLED 
i „ KEEP. M1©WL ED i , LEDC L Kff 1 mt}M<DW L E D i ft 
^ (jESfeffl) tcD^^^#^^-^VHdi f^L-TV^o 121 1 5T'^Lfci 5 
READ L_WR I T Hff f^NO T^- h 7 3 a "CK^ $ -fr T V * -5 fc #> „ m 1 

8©iir-//vi:l4READL_WR I T His %r<Dtf;1&&lx.tt\ztjz o X ^5, 

NOT^- h 7 3 aW^©LEDT3-^7 3 <£>tlf f&fiiS^tti L^^ffl CD L E D 
2 <Z>fl|fiJc£ I*) Dt?&S*:«>, R E A D L W R I T Hit J§r&,t\-<Dty;W> 

tern i 8 comm^— zf^tm ci^otv^s. 

$tt> SDRAM/i^©t^iA^©i^|t|I^t5LEDl/T^t5: 
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rtitcj;^ ^fct^V ^<Dy*—-?mZ&fy<OMfelzttfo-tz>m 

**3. HI 2 0 fc^-f £ 5 {-> ML^ffl©LEDf3^7 2©#DER 
0 ~ D E R 7{±5^l^, S^iA^i*ffl©LEDf3-^7 3©#OR^- hGW 

!> ^i^a-zV^M^^S C LKflf-Srlljffl Lt, SDRAM^f, 

(DT'—^m^m L<Dm&&n+m-r2>mfflk sDRAM^of-^t#M©is 

M x t fij m 14 # s a » x fo 5 o 

* ^ » -si-zmm-t -s eeojpjffii* £ ^ $ * 5 r. <t & *sm t & 5 . 

#T a.— /VfJU ;* * y ^rv 5 ^ — ^fflCC L Kit -?§-^|iJ] 
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( 3 ) &MM : 

C (Error Correction Code) itT't, EC C#f?fc * /c, ^ y ^& v 5 3. 

■efcotti^o 1 ^^^©**»e><cs^ * y — /u-eti, csoff-s§-£7t 
tec s iff-^^^o^s±fBc s{f#(--r^tf.*|g^^jSffl-f-5r t*s-c#s. 

iifa£-£|5 6 1-63, 7 1 ~73ft, 5> hrt^tStf £>*l 3fi**Mc: , 

-£fl&5VM2£^&7 ?7*mz-Wt.V LTtiV, 5^ 

CMD E N\ READL WR I TH, MASK, C LR, LEDCLKfl^ 

^5^^ L-CfeJ;V\ [h]S§^#< 45t©©i «9 E?fK'T^ir^c7) 
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We claim 



±fE^sm*, _hiE^^f*^< * y ^©r^-fe^oatisij^stis lx tinmen 
* y ^^a— /wffl^^iggfi, _hiB^ * y ^mmffiT-hmteWKD 

mm^t, JLfB*:f*:=»** * <b mMW;<D =* * ? * k tmft bit, 

LfcJiffi^^m^^r_hfB^^f*^ ^ y ^MTz^mmmcDT ?-tx<Dmmiztt 

l§Lo 

4. JifB^lHlSgfi, -hfBT^ir^OS^B'J^^f^P^fi-^^S-hfB^^^: 
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5. -trnm^m^-iz. ±$s.7?±x<Dnmw\\z.*:ii?in&&wf 1 bh. 

6. ±.mm^\B\ffifc, 
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V t°^-^^:f*^^-hfBil^t>tfii^^i-»rlx^ Ml Urifi At) £ tLfc[Uifr£ JilE* 

_hte^^iH][fgtt. _hte^*^^-{c-c, _hte^^f*^^ y tc*f-rsr^-fe^©« 
9. JiIe^^e- y ^e-v^— /Ki, ±ia=» yt°a- *$:fttt*t>Af)&tiz>'*'i'Xft 
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abstract 
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